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ABSTRACT 
Meaningful interpretation of ecological experimentation can only be made after knowledge of the 
floral composition of an  area is known.  Crustose coralline algae have a reputation among 
phycologists as  being a difficult group of organisms to  identify to  species level. Crustose coralline 
algae (Corallinales, Rhodophyta) cover the substratum in most macrophyte communities;  their 
ecology is poorly understood. The aim of this work was to develop a species list and generic key for 
crustose coralline algae found in macrophyte communities around Rottnest Island, Western Australia. 
Eleven species belonging to seven genera were identified from limestone substrata in kelp and mixed 
macroalgal communities.  A key to  the common genera of crustose coralline algae found  in these 
communities is  also provided. The key,  aimed at ecologists with limited knowledge of coralline 
taxonomy and anatomy, uses gross external and easily recognisable internal characters. The crustose 
coralline algal flora of Rottnest Island is  a mixture of Indo-West Pacific and southern temperate 
species. Species such as  Hydrolithon onkodes which has  an extensive tropical and subtropical range 
were found at most sites sampled. 
INTRODUCTION 
Crustose coralline algae (Corallinales, Rhodophyta) are conspicuous on most hard substrata in 
both intertidal and subtidal habits (Adey and Johansen 1972; Johansen 1981; Woelkerling 1988; 
Keats and Mathews 1994). Littler eta!. (1985) described a species of crustose coralline algae 
from  268m, the deepest recorded benthic marine alga.  Sixteen hundred species names within 
two families,  the Corallinaceae Lamouroux and  Sporolithaceae Verheij  are found within the 
literature. The Corallinaceae has 7 subfamilies, 3 of which contain crustose genera which 
are  separated on vegetative cell connections and conceptacle morphology (Woelkerling 396  C.  SIM, R.A. TOWNSEND 
1988). The Corallinaceae have zonately divided tetrasporangia and/or bisporangia borne  in 
conceptacles (Silva and Johansen 1986). In the Sporolithaceae Verheij sporangia are cruciately 
divided (Verheij 1993) and occur in sori. 
While many crustose coralline algae can be identified from external characters, examination 
of internal anatomy and reproductive structures is often necessary for identification to species 
level. Modern taxonomic treatments of crustose coralline algae concentrate on  various  and 
sometimes  subtle anatomical and reproductive features.  There is  a general perception that 
crustose coralline algae are difficult organisms to work with, hence there has been relatively few 
ecological studies at species level. 
Background 
The shallow rocky subtidal zone around Rottnest Island, Western Australia, is covered with 
mixtures of turf algae, macroalgal assemblages (Kendrick 1993) , kelps (Kirkman  1981)  and 
seagrasses (Walker et al.  1989). Intertidal platforms are seasonally covered with Sargassum C. 
Agardh  nom.  cons.  (Kendrick  1993).  During the year dense patches of Hypnea filiformis 
(Harvey) Womersley and geniculate corallines such as  Jania  verrucosa Lamouroux and 
Haliptilon  roseum  (Lamarck) Garbary  and Johnansen also  dominate the intertidal.  Beneath 
these erect algae nearly  100%  of the  substratum is  occupied by  crustose coralline algae. 
Crustose coralline algae persit under poor light quality and scouring of the substratum 
associated with the movement of macroalgal canopies. The ecology of both intertidal  and 
subtidal crustose coralline algae on the temperate south-west coast of Western Australia has not 
been studied. 
The starting point of any ecological research is to  become familiar with the organisms to be 
studied. Knowledge of the crustose coralline flora of limestone reefs in south west Australia is 
incomplete. Acknowledging that specimens from  near Perth,  Western Australia have been 
included in a monograph on the crustose coralline algae by Woelkerling (1988) and Womersley 
(1996) there has  not been a study of the crustose coralline algae on limestone platforms and 
reefs at Rottnest (Huisman and Walker 1990).  " 
A preliminary list of crustose coralline algae from Rottnest Island is presented with a generic 
key constructed using easily recognisable characters and habitat information. The temperate south 
west coast of Australia, and Rottnest Island in particular, is likely to be an interesting region for 
coralline algae due to  the potential for crossover between the Indo-West Pacific and  southern 
African floras.  The southern passage of the Leeuwin Current which directly impacts Rottnest 
Island carries warm tropical waters (Cresswell1991; Pearce 1991) affects dispersal, settlement and 
growth processes in several marine organisms (Hatcher  1991,  Hutchins  1991, Walker 1991) 
offshore in W.A. West-east geostrophic flow of the Indian Ocean (Pattiaratchi and Buchan 1991) 
potentially may also carry propagules from Africa to Western Australia. 
METHODS 
Crustose coralline algae were collected using SCUBA from subtidal macrophyte-dominated 
habitats to  20m depth (Figure  1).  Intertidal samples were collected during low tides or times 
when swell was low. Intensive sampling of epilithic specimens was carried out at Nancy Cove, 
Green Island, Fish Hook Bay,  Little Armstrong Bay and North Point (Figure  1).  Other 
specimens were collected at Radar Reef, Crayfish Rock and Parker Point (Figure 1). Specimens 
were also collected from  deeper water (20m+)  using a  dredge from  the  vessel MV CRUSTOSE CORALLINE ALGAE FROM WESTERN AUSTRALIA 
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Figure 1.  Map of Rottnest Island, Western Australia showing sampling locations. 
W.A. 
115°30' E 
397 
Flinders (Western Australian Department of Fisheries). Dredge transects were carried out along 
the north coast of the island on  15/Jan/1996 and along the south coast on 16/Jan/1996 (Table 
1). Maximum depth reached was 88m south-west of Rottnest Island. 
Specimens were collected,  fixed  and preserved according to  Woelkerling (1988). 
Conceptacles and thallus margins were removed from the main piece of thallus and decalcified 
Table 1.  Dredge transects north and south of Rottnest Island. GPS refers to the transect starting point position (lati-
tude and longitude). 
Station#  Depth (m)  Direction  GPS  Habitat type 
Station 2  25  East  31°58.10  Coral rubble covered with crustose 
North  115°31.30  coralline algae. No filamentous algae. 
Station 3  32  East-N-East  31°58.04  Mostly coarse calcareous sediments 
North  115°29.65  with small shells and epizoic 
corallines with red algal assemblages. 
Station 4  48  South  31°57.38  E.  radiata and associated reef 
North  115°29.88  assemblages with limestone rubble 
cover in small coralline thalli. 
Station  11  33  East-N-East  32°02.94  Coralline rubble and bivalves in 
South  115°30.35  course calcareous sediments. 
Station 12  38  East-N-East  32°03.07  Coralline rubble and bivalves in 
South  115°28.55  course calcareous sediments 
Station 13  42  Northeast  32°03.27  Almost all small rhodoliths. 
South  115°27.30  No filamentous algae 
Station 14  87  North  32°03.71  Very small (2-lOmm diam) patches 
South  115°22.16  of sterile thalli on limestone 
boulders. Large sponges (0.5-2m). 
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in  5%  nitric  acid.  Heavily calcified specimens were sectioned using a freezing microtome 
according to  the methods of Keats  and Chamberlain (1994b).  Hamiltons freezing medium 
(Keats 1997) was used instead of water to add elasticity to the sample on the microtome stage 
enabling thinner sections to be cut.  Thin, epiphytic specimens were decalcified and squashed 
(Townsend pers.  comm).  All sections  and squashes were mounted in 50%  Karo  syrup  and 
stained with  1%  aniline blue (Abbott 1984).  Habit terminology used in this paper is  that of 
Woelkerling et al.  (1993). 
RESULTS AND DISCUSSION 
In shallow waters off Rottnest Island the dominant, canopy-forming seaweeds were Sargassum 
spp.  (Kendrick 1993) and  Ecklonia radiata (C.  Agardh) J.  Agardh (Kirkman  1981).  In  rare 
instances, the seagrass Amphibolis antarctica (Labillardiere) Sander et Ascherson ex Ascherson 
was found growing over rocky substratum near shallow limestone reef communities with little 
or no sediment cover (Sim pers.  obs.). This species is often associated with areas of frequent 
sediment disturbance around high relief reef structures (Ducker et al.  1977). 
Site Descriptions 
The Nancy Cove,  Green Island and North Point sites were dominated by  E.  radiata and 
Sargassum spp. The study sites at Nancy Cove and Green Island are protected from prevailing 
southerly wind and swell waves by fringing subtidal reefs. North Point is more exposed to north 
westerly winter storm energy despite some protection from high relief limestone bombies. 
Vertical  subtidal limestone walls  with crustose coralline algae and sessile invertebrates were 
common at Nancy Cove and North Point. Little Armstrong Bay was rarely affected by  swell 
due to protection from high-relief barrier reefs to the north. The water in at this site was often 
turbid and fine sediment covered the substratum for long periods. 
The dredge stations  along the  north coast of Rottnest Island were dominated by  macroalgal 
assemblages and seagrasses. The shallower stations  (22~30m) were dominated by the seagrasses 
Posidonia sinuosa Cambridge and Kuo, Posidonia coriacea Cambridge and Kuo and A. antarctica. 
Some brown algae such as Dictyopteris muelleri (Sander) Reinbold and  Sargassum spp. were also 
found.  Few crustose coralline specimens, apart from epiphytes were collected at these stations. 
Between 30 and 48m the substratum appeared to be limestone with macroalgae such as E.  radiata, 
Sargassum spp.  and  D.  muelleri. The  'deep-water'  seagrass  Thallassodendron pachyrhizum den 
Hartog and many large unidentified sponges were also found.  Several epilithic coralline specimens 
were collected from limestone rubble at these stations. 
Habitats containing crustose coralline algae along the southern side of Rottnest Island were 
different to  the  northern stations.  Seagrasses were  only found at the  lOrn  station east of the 
island. The remaining 7 stations were dominated by the limestone reef macroalgae mentioned 
above and extensive rhodolith beds. The deepest site was dominated by massive sponges (0.5-
1.5m height) and limestone rubble. Some small crustose coralline fragments were collected at 
this station however no reproductive structures were present on the thalli so species diagnosis 
was not possible. 
Species presence 
The crustose coralline understorey of the two  dominant macrophyte habitats differed in ------
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structure and species diversity.  Much of the surface-substratum in  E.  radiata habitats 
consisted of crustose coralline thalli.  A  friable layer of old  thalli,  10-15 em thick,  was 
encounted before the hard, limestone base was reached. Crustose coralline growth appeared to 
be prevented by pools of sand which accumulaed in low-lying areas in the limestone reef. This 
created a highly fragmented sand-coralline landscape under the kelp beds. Despite reports that 
crustose coralline algae can survive for long periods with little light and  restricted gas  and 
nutrient exchange (Miles  and Meslow  1990)  and  under sand accretion Kendrick (1991), 
coralline crusts at Rottnest Island may not be adapted to  sediment inundation. On a smaller 
scale, high relief substratum with high coralline cover was characterised by  a highly patchy 
species distribution. 
Sampling sites characterised by  E.  radiata canopies contained a similar crustose coralline 
assemblages. The degree of exposure to summer wind waves and winter storm swells may have 
little effect on species presence in kelp habitats at Rottnest Island Encrusting species within kelp 
habitats may  be  regulated by  canopy scour.  Despite the arborescent habit of Metamastophora 
flabellata  (Souder) Setchell, it was  commol} in kelp dominated environments.  Metamastophora 
flabellata was generally found growing in canopy openings or near the edges of kelp beds where 
kelp density was low. Species contributing tci the friable layer in kelp habitats were Hydrolithon 
munitum (Foslie & Howe) Penrose, Hydrolithon samoense (Foslie)  Keats  and  Chamberlain, 
Mesophyllum engelhartii (Foslie) Adey, Lithophyllum sp. 1 and Lithophyllum prototypum (Foslie) 
Foslie.  Ongoing research is  being undertaken into the role of fecundity  and spatial patterns of 
recruitment in regulating coralline populations in kelp habitats on each side of the island by C.S. 
In  Sargassum habitats, crustose coralline algae did not contribute to  a thick friable layer 
overlaying the  limestone bed rock.  Rhodoliths and encrusted rubble were common beneath 
Sargassum canopies.  Kendrick and Brearley (1997) found  that rhodoliths within  Sargassum 
beds at Nancy Cove ranged between 70 to  100 mm in diameter. This may suggest that species 
found in  Sargassum beds are short lived or coralline populations coexist in time (Begon et al. 
1996)  with seasonal recruitment and growth of the  Sargassum canopy (Kendrick  1993). 
Crustose coralline assemblages may also be sensitive to scour by rhodoliths and rubble. Subtle 
differences of meso-scale geomorphology of substrata between Sargassum and Ecklonia beds 
may have reduced sediment accretion and prevented fragmentation of the friable layer in 
Sargassum beds. Often one species of crustose coralline dominated areas (20 x 20 em) and parts 
of the substratum not covered with coralline thalli were covered with  Sargassum holdfasts or 
were bare limestone. 
Beneath Sargassum canopies Hydrolithon onkodes (Heydrich) Penrose and Woelkerling was 
the dominant species.  Extensive,  but thin and brittle crusts  of this  species occurred in many 
Sargassum beds  around Rottnest.  H.  onkodes is  a member of the Indo-West Pacific coralline 
floras  (Gordon  et al.  1976  as  Porolithon onkodes;  Keats and Chamberlain  1994a). It is  also 
common in temperate waters around southern Australia (Penrose 1996). Other species such as 
Lithophyllum prototypum (Foslie) Foslie, Hydrolithon improcerum Foslie and Howe and 
Sporolithon durum (Foslie)  Townsend and Woelkerling were associated with rhodoliths and 
rubble which accumulated in Sargassum habitats. 
Kendrick (1991) found turf algae were associated with  areas  of sediment accretion while 
crustose coralline algae were associated with scour. Throughout the year sediment inundation 
and thick cover of filamentous and turfing algae in the Sargassum beds at Little Armstrong Bay 
restricted the presence of crustose coralline algae to  high relief reefs with kelp canopies. The 
vertical walls extending from  the  intertidal  were characterised by  thin  layers of coralline 400  C. SIM, R.A. TOWNSEND 
thalli over very hard limestone.  Sediment accretion associated with turf algae may restrict 
coralline abundance on walls at Little Armstrong Bay. Abundances of crustose coralline algae 
beneath turf algae at Rottnest deserves further study. 
Specimens collected by dredge sampling during cruises on the MV Flinders were rhodoliths, 
small pieces of rubble and shells.  Large limestone rocks  were rare and dredging was  not 
successful in undulating reef terrain where a rich coralline flora may be expected. A large 
rhodolith bed off the south side of Rottnest was sampled. Individual rhodoliths were small and 
ranged in diameter between 5.6 to 14.5 em (n=52). This size range is slightly greater than that 
reported for shallow water rhodoliths by Kendrick and Brearley (1997). Only a limited number 
of specimens were selected from the huge number that were dredged from the sea floor. Many 
of these rhodoliths consisted of S.  durum. 
Several specimens collected do not appear to  belong to the southern Australian coralline 
flora (Woelkerling 1996). These species may recruit to Rottnest Island from propagule banks 
carried with the Leeuwin Current (Walker 1991). There is also potential for members of the 
southern African coralline flora to  appear at Rottnest due to  westerly geostrophic inflow of 
sub-tropical water from the Indian Ocean (Pattiaratchi and Buchan 1991). Specimens of 
several thalli  were sterile throughout the year or only reproduced sexually which made 
identification to  species tenuous. Positive identification of these species is  the subject of 
ongoing research. 
Order Corallinales 
Family Sporolithaceae Verheij 
Genus: Sporolithon Heydrich 
Sporolithon durum (Foslie) Townsend and Woelkerling 
Reference: Townsend et al.  1995 
Type Locality: Cape Jaffa, South Australia, Australia 
Australian Distribution: Rottnest Is, W.A. to Jervis Bay, N.S.W. 
Specimens: Green Island, 2-3m Fishhook Bay 7-lOm, North Point 4-5m, dredge samples from 
north and south transects 23-36 m (Sim 15.i.96, 96271T,96272T). 
Remarks: All specimens were free-living rhodoliths. Sporolithon durum was also collected from 
artificial settlement tiles in 1-3 m depth at Green Is and is extremely slow-growing compared to 
other species. 
Family Corallinaceae Lamouroux 
Subfamily: Melobesioideae Bizzozero 
Genus: Mesophyllum Lemoine 
Mesophyllum engelhartii (Foslie) Adey 
Reference: Woelkerling 1996 
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Type Locality: Cape Jaffa, South Australia, Australia 
Specimens:  North Point,  15-18 m (Sim,  17.i.96, 96311T),  North Point 5-7 m (Sim,  17.i.96, 
96312T), Nancy Cove, 1-3m (Sim.  13.i.96, 96011T, 96012T), dredge station-4 48  m,  dredge 
station-2, 25m (Sim,  15.i.96, 96123T) 
Remarks:  All  the  specimens collected showed clear layered to  foliose thalli which become 
detached near the  margins.  The tetrasporangial conceptacles lacking a rim which  surrounds 
the pore plate.  This character can be seen under high-power of a dissection microscope. 
Mesophyllum engelhartii was common in kelp beds where kelp density is low (2-3 stipes m-2) 
around cave mouths  and on rock walls. It was  never found growing in low relief habitats 
where  sediment accretion was  noted.  The growth form  of thalli from deep dredge sites  was 
warty to finger-like. Some of these deep water specimens were infected by fungal hyphae. 
Genus: Lithothamnion Heydrich nom. cons. 
Lithothamnion muelleri Lenormand ex Rosanoff 
"' 
Reference: Woelkerling 1996 
Type  Locality: Western Port, Vic., Australia 
Australian Distribution:  Nancy Cove, Rottnest Island,  W.A.  to  Corner Inlet,  Vic  and Bruny 
Island, Tas 
Specimens: Nancy Cove, 6-7 m (Sim,  13.i.96, 9681M), 
Remarks: Although not common in the macrophyte habitats sampled, this species was distinct 
from other species collected.  While most specimens collected during summer were male, 
tetrasporangial thalli  were  collected during the  winter months ..  Male conceptacles contained 
dendroid spermatangial branches which were distributed around the entire chamber. 
Tetraspores  were produced in  multiporate conceptacles similar to  Mesophyllum however the 
two  genera could be  clearly separated on  the basis of the  'flared' or  'eared' epithallial cells 
characteristic of Lithothamnion (Figure 2). 
Subfamily: Lithophylloideae Setchell 
Genus: Lithophyllum Philippi 
Lithophyllum prototypum (Foslie) Foslie 
Reference: Woelkerling and Campbell 1992 
Type Locality: St. Croix, US Virgin Islands. 
Australian Distribution: Nancy Cove, Rottnest Island, WA to Beachport, SA 
Specimens: Green Island, 1-2m (Sim,  13.i.96, 96351 T, 96352T), Crayfish Rock 2-3 m. 
Remarks: This species is one of the few  species which can be recognised in the field. Fan or 
spiral shaped patterning of the thalli (applanate branching) gives  this  species a distinct 
external morphology. L.  prototypum was found on shells, coral rubble and forming the friable 
layer in  kelp  beds  to  depths of 33  m.  This  species is  also likely to be included in  the deep-402  C. SIM, R.A. TOWNSEND 
water coralline flora of Rottnest as it has also been found at depths of 40 m in Hawaii (Adey et 
al.  1982). 
Lithophyllum sp. 1 
Reference: Woelkerling and Campbell1992 
Specimens:  Nancy Cove,  1-3 m (Sim,  22.i.96,  96431T), Nancy Cove, 5-7 m (Sim,  20.i.96 
96432T), North Point, 2-3 m (Sim,  13.i.96, 96041 T),  Dredge station  12,  38  m (Sim,  16.i.96, 
96111F) 
Remarks:  The gross morphology of this  species is  extremely plastic.  Woelkerling and 
Campbell (1992) reported that intermediates between L. frondosum and L.  corallinae do occur. 
In this case there was over-lap with respect to conceptacle chamber diameters and the number 
of cells in the conceptacle roof.  Of the two species, the reported distribution of L. frondosum 
covers Rottnest Island where as  L.  corallinae appears to  be restricted to  southern Australia. 
Lithophyllum species  1 was  collected from rubble,  shells, vertical rock walls and friable 
substratum in kelp and Sargassum beds. 
Subfamily: Mastophoroideae Setchell 
Genus: Metamastophora Setchell 
Metamastophoraflabellata (Sonder) Setchell 
Reference: Woelkerling 1996 
Type Locality: Western Australia, Australia 
Australian Distribution: Kalbarri, W.A. to Wilsons Prom, Vic. King Island Tas. 
"  Specimens: Green Island, 3---4m (Sim,  17.iv.96, 96503T), Nancy Cove, 6-7 m (Sim,  17.iv.96, 
96504T), Fish Hook Bay, 7-12 m (Sim,  18:i.96, 96501T), dredge station---4 48 m (Sim,  15.i.96, 
96502T) 
Remarks: Very  common from the shallow subtidal to  depths  of 20 m.  This  species  was 
collected in dfedge samples on  the northern side of Rottnest Island in 48m.  and was  often 
found in shady habitats beneath Ecklonia radiata canopies and under rocky overhangs. It was 
not common in exposed locations where its arborescent form may hinder the ability of plants 
to  remain attached.  The growing margin and conceptacles often appear a bright purple to 
reddish colour under water. 
Genus: Hydrolithon (Foslie) Foslie 
Hydrolithon improcerum Foslie and Howe 
Reference: Penrose 1996 
Type Locality: Montego Bay Jamaica 
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Specimens:  Green Island,  1-2m (Sim,  18.i.96, 96611T), North Point, 3-5m (Sim,  18.i.96, 
96161T), Little Armstrong, Bay 2--4m (Sim, 10.i.96, 96091T) 
Remarks: Thallus commonly found  with many densely clustered uniporate tetrasporangial 
conceptacles. During summer this  species was prolific in shallow water where  A.  antarctica 
grew over rock. A thick friable layer overlays limestone substratum in these seagrass habitats. 
Although not immediately obvious from the thallus surface (cf.  L.  prototypum) this species is 
composed of applanate branches which over grow each other. 
Hydrolithon munitum (Foslie & Howe) Penrose 
Reference: Penrose 1996 
Type Locality: Cave Cays, Exuma Chain, Bahamas 
Australian Distribution: Temperate southern and south-western Australia 
Specimens:  Nancy Cove 6-8 m (Sim,  iii  1997,  97031T), Nancy Cove 6-8 m (Sim,  iv  1997, 
97141T,  97142T) 
< 
Remarks: The conceptacles are wider than those described by Penrose (1996) and are also not 
as  high but in all other respects are as  described. This taxon is found forming  part of the 
friable substratum under  E.  radiata. Conceptacles in this  taxon have a white ring around the 
conceptacle pore which is visible in the field. 
Hydrolithon onkodes (Heydrich) Penrose and Woelkerling 
Reference: Penrose 1996 
Type Locality: Huon Gulf, New Guinea 
Australian Distribution: tropical/temperate 
Specimens:  Green Island, intertidal (Sim,  13.i.96, 96411 T), Nancy Cove 6-8 m (Sim,  13.i.96, 
96412T), North Point, intertidal (Sim,  20.v.96, 96511M), North Point, 4-5 m (Sim,  20.v.96, 
96412M), Fish Hook Bay, 5-7 m (Sim,  14.i.96, 96121T) 
Remarks: The thallus  appears. yellowish in colour when intertidal and shallow subtidal but 
gains pink hues at greater depths possibly due to  lower light intensity. Trichocytes in 
horizontal rows are clearly visible in freeze microtome sections. If  dried specimens are slightly 
dampened trichocyte fields shine a silverly hue under the dissection microscope. This species 
was common in most of the habitats sampled. 
Hydrolithon samoiinse (Foslie) Keats and Chamberlain. 
Reference: Keats and Chamberlain 1994 
Type Locality: Lectotype: Satana, Savi Island, Samoa 
Australian Distribution: Rottnest Island, W.A. 
Specimens: Nancy Cove, intertidal (Sim,  13.i.96, 96031T), North Point, intertidal (Sim, 13.i.96, 
96041T), Crayfish Rock 2m (Sim, 20.iv.96, 96361T) 404  C. SIM, R.A. TOWNSEND 
Remarks:  Specimens fitted  the  description of H.  rupestris in Penrose (1996),  however 
tetraspores were consistently distributed across  the floor of the conceptacles rather than 
restricted to the periphery and tetrasporangial conceptacle dimensions were slightly out of the 
reported range. Further examination of the specimens and relevant literature suggests these 
c)  d) 
f) 
Figure 2.  Illustrations of  important character states for delineation of genera of Corallinales in macrophyte communities 
at Rottnest Island. a) multiporate conceptacle with several open pores (arrows); b) uniporate conceptacle show-
ing single pore (arrow); c) transverse view of rounded or flattened epithallial cells; d) transverse view of  eared 
or flared epithallial cell; e) cells of  adjacent filaments joined by secondary pit connection, note pit plug (arrow); 
f) cells of  adjacent filaments joined by cell fusion, note the lack of a pit plug. CRUSTOSE CORALLINE ALGAE FROM WESTERN AUSTRALIA  405 
specimens are  H.  samoense.  Keats  and Chamberlain (1994a) suggest that tetrasporangial 
conceptacles are  shed at the  surface and do  not become buried.  Despite evidence for 
conceptacle shedding, these specimens consistently showed buried conceptacles. Buried 
conceptacles were reported in  H.  samoense by  Iryu and Matsuda (1996).  This record of H. 
samoense  is  the first record of this  species on  the  west coast of Australia.  Tetrasporangial 
thalli were covered with dense aggregations of small conceptacles and  many scars left by  te 
shedding of conceptacle roofs.  This  species  was  collected beneath a cover of turfing and 
geniculate corallines on intertidal platforms commonly  1-2m from  the platform rim. Thallus 
texture was shiny and deep red to dark purple in colour. 
Genus: Spongites Kiitzing 
Spongites yendoi (Foslie) Chamberlain 
Reference: Chamberlain 1993 
Type Locality: Shimoda Harbour, Izul.,Japan 
Australian Distribution: Rottnest Island, W.A. and Lorne, Vic. 
Specimens: Nancy Cove, 5-7 m (Sim  13.i.96, 96031S; 20 iv.96, 96033S), Nancy Cove, 1-2m 
(Sim  13.i.96, 96032T), dredge station-2, 25m (Sim 15.i.96, 96151T, 96152T) 
Remarks: Delineation of Spongitesin the key by Woelkerling (1996) uses characters related to 
conceptacle development. These characters were difficult to  determine with confidence using 
some specimens collected during this  study.  The species collected from Rottnest Island is 
similar to  S.  yendoi collected in South Africa by  Chamberalin (1993) however the lack of a 
corona of filaments surrounding the tetrasporangial conceptacle pore (Woelkerling 1996) was 
ambiguous in several specimens. This species was collected from the friable layer in shallow 
E.  radiata beds, beneath A.  antarctica meadows, on old shells at 25 m and near the surface on 
rock walls.  It was  never found in areas frequently  inundated with fine  sediment however 
macrophyte canopy scour did not appear to restrict the distribution of this species. The thallus 
was  a light brown colour in area subject to  high light intensities. In deeper and more shaded 
habitats this species was a purple-blue hue. 
Key to the genera of common epilithic Corallinales found in habitats characterised by 
macrophyte canopies 
1. Thallus crustose ...................................................................................................................... 2 
1. Thallus arborescent ........................................................................................ Metamastophora 
2. Tetras pores produced in conceptacles which may be uniporate or multiporate ..................... 3 
2. Tetras pores produced in sori .................................................................................. Sporolithon 
3. Tetrasporangial and/or bisporangial conceptacles multiporate (Figure 2a) ............................ 4 
3. Tetrasporangial and/or bisporangial conceptacles uniporate (Figure 2b) ............................... 5 
4. Epithallial cover cells flat or rounded (Figure 2c) ........ ,  ..................................... Mesophyllum 
4. Epithallial cover cells flared or eared (Figure 2d) ............................................ Lithothamnion 406  C. SIM, R.A. TOWNSEND 
5. Cells of adjacent filaments linked primarily by secondary pit connections (Figure 2e) .......... . 
..................................... ........................................................................ Lithophyllum 
5. Cells of adjacent filaments linked primarily by cell fusions (Figure 2f) ................................ 6 
6.  Cells lining the pore canal of tetrasporangial and/or bisporangial conceptacles protrude 
laterally into the pore canal ...................................................................... Spongites 
6.  Cells lining the pore canal of tetrasporangial and/or bisporangial conceptacles do  not 
protrude laterally into the pore canal ................................................... Hydrolithon 
CONCLUDING REMARKS 
The crustose coralline algal flora of rocky subtidal habitats of Rottnest Island was investigated. 
Freeze microtome sectioning and decalcified squashes were used in this study instead of resin 
embedded sectioning because it is  a  rapid  me~hod. A  further advantage of the freeze 
microtome methods is that the method can be  used while in the field.  The main limitation of 
freeze microtome methods is the thickness of the sections. Character states used to  delineate 
species in keys developed from resin embedded material are often very subtle. In  order to  be 
confident with results, greater sample replication was required for some species identification 
using freeze sectioned material compared to resin embedded samples. 
The overlap between tropical and southern temperate floras and faunas at Rottnest Island is 
documented in the literature (Womersley  1996,  Hatcher 1991, Hutchins  1991, Walker  1991) 
and appears  to  also  be  true for the crustose coralline algae.  The south-western coast of 
Australia appears to provide suitable habitats for several tropical Indo-West Pacific species as 
well as southern temperate species. These observations indicate that there appears to be further 
evidence for propagule dispersal by the Leeuwin Current (Hatcher 1991,  Hutchins  1991, 
Walker 1991). 
A generic key has been constructed for common epilithic species collected from macrophyte 
dominated communities.  Characters used to  delineate genera are visible using  a dissection 
microscope, or freeze sectioned or squashed material.  ,. 
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